Soluble IL-6 receptor leads to a paracrine modulation of the IL-6-induced hepatic acute phase response in double transgenic mice.
There is a growing number of soluble agonistic (IL-6, ciliary neurotropic factor, IL-11, and glia-derived neurotropic factor receptors) and antagonistic (IL-1 and TNF receptors) receptor proteins, modulating the biological functions of their cognate ligands. The physiologic role of these receptor molecules in vivo is unclear. In particular, it is not known how the specificity of function of soluble receptors after release into the blood stream is maintained. We addressed this question by studying the function of the soluble IL-6R (sIL-6R) at the cellular level in the liver. We have generated double transgenic mice coexpressing human sIL-6R and human IL-6 in the liver and have analyzed the expression patterns by in situ hybridization. The expression of the human sIL-6R, driven by the phosphoenolpyruvate carboxykinase promoter, is located mainly in periportal areas, whereas human IL-6 under the control of the metallothionein promoter is uniformly expressed throughout the liver. We show here by in situ hybridization that acute phase protein gene expression induced by human IL-6 and human sIL-6R correlated with the periportal expression of sIL-6R, indicating that sIL-6R acts mainly in an area where it is generated. We conclude that in a concentration-dependent manner, at low concentrations of sIL-6R, there is a predominantly paracrine action at the site of its generation, whereas at higher concentrations of the sIL-6R there are both local and systemic effects.